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a, A 1 frbM^Zti&Zt*mWtt-fZ>mMm2 UfSfc^W$IE L^gOSI^i 

[WtS6] mrfB#«7&St(i, Li, Na, K, Rb. C s , Mg, C a 

> Sr. Ba, La, Ce. Pr, Nd, Pm, S rru Eu, Gd, Tb, Dy 
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jRit&m i^-rz mj-mxm tmm ztix^zztzm&t-rzGftiELmw: 

o 

a* o ± k , kmi t l t^js $ ttr v> & «r t * mm. t -t %> tmm 7 k tmomm. 

E L^So 

o] «rfBW«^*^»tt, mm&m i am i«2a 
ztzmwct-rz m&m 7&h mmm 9 o ? *> v>r tia* iwis*o^r«i e l 

[If 1 1 1 mrie#«7C*{i> Li. Na, K, Rb, Cs, Mg, C 
a, Sr, Ba, La, Ce, Pr, Nd> Pra, S nu Eu, Gd, Tb, D 
y, Ho, Er, Tm, Yb, L u frbM1R2tL2> - £ £*RF&fc-*-*»3fcJS 1 0 
S5«c<7)W«E LSI„ 

12] SN&£7rt»<bif|3fc]gl 109*>v»-ftt^trfB|R0^rtSEL 
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*f^l±, WllEL^gcOiliit^^.WmEL^g, f^Cl^^St 

[0 0 0 2] 

[^*^*Mf] 
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tiEL^flt *7-&7F*ft7m&, (R) . life (G) , Wfe (B 

[0 0 0 4] 

Ml, 2 #hs 0 ) 0 
[0 0 0 5] 
i&KXM l ] 

mm 2001-160487 ^<&m. 

mm 2000-182782 
[0 0 0 6] 

nb, fit\ ^r^o E L 1 t:^ L t tt-ffiAi ^ ffit t ^> i 9 C ^ o t 
v*£ 0 (R) , life (G) , W-fe (B) (7)fiELI©H, fffe 

(B) £#5£LT, L i F^ib^smT-ftAS^Efi^tLTv^o 

[0 0 0 7] 
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i&TLXLi o tztfXte < , L i F&7kKmf^< ^t^immtf&^tzo Ztz 
, L iFC^otNaFOTLti^:ii, N a F jW«E Lg<7)gt®-e|£ 

-c ^ y -tf i±7x- frmmm z nm l tzm^~ a , ^m. e l m * mm l 

^-fti<Dm^x$> o *c & , «T-y±A/l Tti^^^t® 
[0 0 0 8] 

it^ll,f«E L£ie<7)5£ji^-&& WISE L^fi, a&^nm^ss:^ 
[0 0 0 9] 

[sis £ & £ &<r)^m 

tot, ^mm^xthif^ mm&mit^z^LfzWLmmzm^&ztK 
cto-c^nE Lmj-vymmzwmir & z\ t^v^z t&iz^ mmE Lm^mm 
km l xwm & mtti$. *nz>zt arc # & o 
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tfz, mfcvtm&jL&fPM&zm^&ztizsLi), ttmzmm^%<, mm 
<D\tLW. \,z mm <o mmm * mm k see-r & - 1 &x z&t&K, m&j:m <omm 

[0 0 10] 

Z\z\X\ mm&mtt&M*<D&m*%i7tX*%2>i£:mt LTti, Mg> Ca, A 

l Lv^ 0 

[0011] 

tfz, *§&m&. 5fe»CHE«<?5^r«ELJg1lO*jfi^rffi-e*»), iKflEttfl-tt, T 

mtftizftmKmmL, mmELm^zmr^mtimmti^<ox\ m^&xm 

[0 0 12] 
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c\c\X\ &mitmt LTfi, Li, N a. K, Rb, Cs. Mg, Ca, Sr 
, Ba. La, Ce, Pr, N d, Pm, S rru Eu, Gd, Tb, Dy, Ho 
> Er, Tnu Yb, L u frhmRZ ti& i t iiffit Lv> 0 

Kfc W@£{2: l & * — 1£ m i»-r 

[0 0 13] 

£fitx.a;t«8E Lti-eiot, *»tt*o^r«E LjR^od^Mjfeottso^r 

[0 0 14] 

^cfP^i, &KKfiO*« EL W«&«ffc£-!»+0&JR* 
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je?l ^ mn^-f zwe, tm & * n & - 1 a*-? § & 0 

[0 0 15] 

iit, ^«7C*^ LTfi, Li, N a, K, Rb, Cs, Mg, C a, Sr 
, Ba, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho 
, Er, Tnu Yb, Lu*f>IJR$il-Siti«Jf$ U» c 

t£oT, ^H^tcttt^ E L f T- I. IT-SA^i^ ^ |6]± ^ ^ i 
WIS, 

[0 0 16] 

<D£d Ct^-i^o^ , *«^t«ELilI^mitt:J:o-c, 
[0 0 17] 
[0 0 18] 

(# i mmmm) 
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[0 0 19] 

m&m^ui 4, mmmm (mm) in, wli (isel^) sr-g-tr 
Mil lo, mn. ay^jhSBs^^^iLTtflii&^^^-So 

[0 0 2 0] 

Ti3*K *?-*^*rfr-9*£\ #!)xJi\ (R) . life (G) , (B) 

^in«Ai:ii> iiitmsi i l^aeestu zo&mKitm-^mi 3 2, 
m?rai 3 3, j&&mi 3 ixy f m^L*v>ii&oiB3Rmsffl03tjE*R^3& , R*$ 

[0021] 

[0 0 2 2] 

0 2i±, ±.ummELmwi<7)®&m&zmL~c^z>o 
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12 2 K£V>T, S^2±H(i, 3 1 3 1 K*tLT 

OWl 3 3 ^^@£|^$ti-CV^ 0 ttz, 7»*&1 3 lM^fiHl 3 2<7)# 

k ±i a® a mm ztix^&o 

^T^n^*^ -y ^-^^•t f T ? -^#JIE»)[iI£& 1 0 3^M£*LTV^ 0 

3 1 KJ±, ->7 h l/y^^M^v7^ &-£trj£3icfl!HEi&EIftt 1 0 4 

[0 0 2 3] 

^7f> fm<D% 1 OH h 9 > VTs 9 1 2 3 t , £ OfcEM 1^7>yX^l 23 

wmmi 3 sKx-ox&wztifzmim^&r- hmmit-msztizmmmom 

2 (DWm h 9 > 9 1 2 4 , - f7>y^^l24 1 

3 3 Km&WfcgM£Lfc # 1 3 3 a>^i&«M*S£*L&tfiffl3l!m& 1 
1 1 (PiS) litll 1 1 t^lSl 2 ^f B 1i:ft*ii^^ 
^fig® 1 1 0 fc7&*|S:*t<b*LTV>*o 1 10(i, tiELfft LX<om®t 
E LS^-g-tfo 

[0 0 2 4] 

mm¥MAxi±, 1 3 1 $ ttr^ 1 o»m h ^ > ^ 1 2 3 
* > t & %> t „ fot^ (om^-B 1 3 2 otfii ? fti§t 1 3 5 tzunzti, £ 

<7>t£##* 1 3 5 OjfcflgKJS £T> H 2 <£>j?Jg| F7>y'7^l24 <D&MV$&& 
ikZ2> 0 ifz, i2<7)llh7>yX^ 1 2 4 0ft^;v^^LTtiSIl 3 3 

^<b®^m* i i i ^m^L^tt, $ ib twftftgv i i o zmcxnmmm 1 2 ( 

[0 0 2 5] 

o -oH3H(i#fe (R) > life (G) , Wfe (B) ^W»-&3o(Dl 
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TFT^^mg&^^^tt^iu^T-^ 1 4 , mmmm (mm) i i 
i , mm 1 1 o m^^tttz^itm^'U 1 1 > s^mi 1 2 ^n^a^ $*lt 

1 4 2 LT|« 2 OTffiiJ (tlM#fiJ) ^tBM£ ti& tti>iz, 

mmmi 1 o^^^2<7)^tiB'j^^iL^« ? Pt^i 2 ^x^Km^nx, mm 
m^-u 1 4 Rzfms. 2 zmmLxmrn. 2 otm (mwmm) =t ? k 

[0 0 2 6] 

ES&fST-^ 14i:(i, M 2 ±ic > 'J n <b & & TitM£f»jil 2 c 

-^Ttfi«fIJgl2 clC^y'Jn^^^^tt^lMl 4 1 
tffimZtiX^&o Wll 4 1 KW\ V-^^l 4 1 a&t/KW 

>3Htl 4 1 b^fliSP^^T^&^i: DM^tLtv^o &ib\ 
A^tt^^o7tig[5^^-v^^fIit 1 4 1 c h^oti^o 

Fiffiill 4 2«M^tL, r- hWl 4 2±H(iA L Mo, T a. 

t i , wmfrbft&r- msi 4 3 (jt3Ej») ^ffM^ti, y- vmmi 4 3 

Ymmmi 4 2±K(i&9!£^JgraiJ&^Ml 4 4a t^2STOItM 
1 4 4 b«$titt^o MSI 4 3(i#^#flil 4 1 <D^-^^)vmM 

1 4 1 c KMj^-rM^Lm.K%^hftx^h 0 ttz, mi. m2mmm%mi 4 a 

a, 144b?:SILt, ffMl 4 1 Oy-^, KM>i«14 1a, 1 
4 1 b ^-€-*l-rtl^ic£*L£r7>^ h*-/H 4 5, 1 4 6 ^jfi^tlTV^ 

o 

^2iffl|£iil 4 4 b Jifcli, I TO^«b*&38W*lB**«l 
t 9— ^^y^^ h*-;i/ l 4 6 1 3 3 ^M£^Tv>& 0 

z<d£^^lx, m&mj-^i 4 ^-Mfstmsi i l fcmmztifzmmm 
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[3 3^(i£*Lf>?)|II^£^BfrLTv>& 0 
[0 0 2 7] 

h^t^bi it±, ttoiiiii i i -±<D&*\ l zmmztLt:&mm 1 1 

0t, ftlfi&Bl 1 0ra±OM»cE$tLT#«|^* 1 1 0*E®1"*^>^g|5l 1 
2 Lf«jfi$*L-CV^ 0 HfgJi 1 1 0±KI±mmi 2j& i £SS*lTv> 

*o Hft^-Cfc&^tSIELaKPli, SIHMl 1 K Ptffil 2. StfElteJBl 

--t?, ittii i lit i tokj: y)Mj&znx% w-mm&m^z^ 
?-~>yztixftZf&ztix^&o i i«s$it 5o~2oo 

nmOKilWi L < > #K 1 5 0 nm5gj£:**J:i/\> 
[0 0 2 8] 

1 2 a mis-otm) tmfa2frbmtiTtiLW:irzm&vtj'*>*mi 1 2 b ( 
mm%d^y?m inaii, s i o 2 ^ t i o 2 ^o^^m^ 

[0 0 2 9] 

JHflgJB 1 1 0fi> Bttll 1 l±fc««$*LfcIE?UiA/*&j£Jl 1 1 0 a 
. IE?LaA/f&i£« 1 1 0 a±t:SgLTM$^:fiE LfllObtH 

IE?L&A/iStf£« 110ali> IE?L£«|E Lip 1 1 0 b 

jHuts.iui.x/m&m 1 1 o art»»wi3^-c»^"r4«ffi** 

1--2>o -OJ; d &IE?L&.A/i&i2l« 110a 1 1 1 t^mE LJg 1 1 

0 bOWK&ttai fctwi »K tSELil 1 0b^)M^ fN^OfftT^ 
tt^(Rl±-r*o fiELil lObfli, IE?LHEA/ HhS* 1 lOaH 

V±A $ tifzlEJL t , igl 2*^?$A?n^l^ttE L*-CWft#U fl* 
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[0 0 3 0] 

mm.E l»i i o b (r) sn^msie unobi , 

(G) C^t^iMiELfl 10b 2 > RXTtt (B) 
tffe£#SEL«l 10b 3 , Off tftf J 311^^,^ , 

#W$IE LillObi -1 10b 3 imfc<DWlM (Wx.it* Y ?4 y°'\%) "C 

[0 0 3 1 ] 

m^iixm i soli, mi 2 &bmm.E lu 10 b^m^mxa&m 
mt&&m*^'r2>i><Dx**>v), (r) , (o , w-fe (b) <D3mm 

<7)W$IE Lil 10b©H> tfe^SE L* 1 1 0 b 3 till 2 t<Dffl<7) 

L<, #C2 nmgI* ? J:i/»o 

l^ttAi 1 5 0 CIv^m,tlH-i: Lt, 'Jf >)A^y'jy-^ 

^3^?>a^$*L4#JS7C3(l, #!)xJi\ Li, Na, K, Rb, Cs, Mg, Ca 
, Sr, Ba, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy 
, Ho, Er, Tm, Yb, L u frhMIRZ fi^^Mltm^ Ltzmftiflkf-t L 

o^twtc^tt^a^^ Srf&atU wptmvi (r/^yx ? k 

iottiE L« 1 1 0 b 3 Mt3ii:}:J:oTM?Wo 
[0 0 3 2] 

Htti (WlSl**) 1 2fi, l^IWStitiD, Mftm« 

1 1 1 i:**KfcoT«tB«l 1 0tr«a£*aE-tta:«!|«r*fe^ o 2 fi. 

V^-^A (Li) 4*y*mjtX*%& i><Dt LT, ^:M-C(±^;i/v^Aii l 2 a 
tTiK-^Ai 1 2 b fcj&*««S:ftT#J&£*LTv»& 0 iOil, LJ1 
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2-50 nm^iI»J Lv> 0 £ fc, T;W5 AM 1 2 b Ji, ^TtSE Lf 1 
1 0 b^3§L7^£^R2fllJK£|f*£^&&tf)T% Allot, AgE Al 

1 0 0 0 nm^flH^^f L^o 

■y-A (Ca) Sr^ffiLfcri*, *^y^ACPl^fa;^^, Mg, A 1 ^iffl 
[0 0 3 3] 

fip*>, »fe (b) <Dwmmm-&^Tit, «2«^ mmmm (mm) 1 
1 1 , je^l^a/wtjSIJb noa, w^e Li 1 1 o b 3 , m^xm 1 5 0 
. jgitmmi 2<Dmizmmztix^2> 0 itz,m& (r) Rvm& (o o®* 
nit^^v>r{±. mR2tMfrh, mmmm (mm) 1 1 1, iE?L£A/«r3iJg 1 

1 0 a, ^illE LlllObi (*> L < f«HE Lfl 10b 2 ) , JBLXm& 
1 2 OJKHOT$*LTV*-6 0 
[0 0 3 4] 

? Kfl&£$*Lfc*f«E L^g 1 izis^xit, m.i L ^xmi so^si 

2mizWtWt>intzW J &&&E LJi 1 1 0 b 3 "Cfi. 1 2 ^ <7>m^V±A^ 

<Eii$*L-c5i»«saj*w»^i:*o iMiELii 1 ob 1 Rvm& 

W^E Li 1 1 0 b 2 "t?»±. ^m 1 2 0*^y^Af 1 2 a tf ? W*£E L® 1 1 
0 b^E»tc»LTW«EL« 1 1 0b(:t?^ftAt^t#J^f/:to 

$li»t«ELgflli, Ifft^ffl^tM^tifct^Ai 

& .r ^-e # * o 

[0 0 3 5] 

±|S«EL^gl Sr»j6f 4^rffi^ov^-CBI4 (a) ~ (d) *#J!B 

**£-&trEHS&SH : -gBl 4, ^>*«B1 1 2 (»^'>^il 1 2 a, 

12b), S^IftS 1 1 1 **t"CtC^S*L-CV»4 <7)t Irho 
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[0 0 3 6] 

*m<7>$kmumt. (i) lE^L&A/ft^iMmi, (2) tMtELi 

Mil, (3) SfffiASMI®, (4) M«tlELiMIi 
, (5) St^ (6) £tlLXfP££;£1-*o fcis, iiTUiWt* 

[0 0 3 7] 

(1) IHL&A/tfcSW^JSie 
HI 4 (a) KarTJ:-^, li^mfel 1 lj&*5&j£$*ifc2£*2±fc:, IE?L&A 
/M^S 110a Sr^Jffi-t-So 

?LaA/^^f^^#^^-tfMtf^®*m® 1 1 l±tcp±ffi-T^o 

tfcs^s&o^&s&^v^ H^m^ii 1 1 ±Kx?L&A/iin2iJf i ioa^i 

[0 0 3 8] 

* i t ci 19 > j£fL&\/m&mn 5 J&j& £ tt^> 0 

[0 0 3 9] 

EDOT) f ©#'J f * 7 1 VStffrfc # 1/ >8 (PSS) ^ 
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fi, iilf, V7°n tf;l/T;l/n-;i/ (I PA) , / )V~?)V7? j y -7* 
fn5^b'A N-^f;HfD'J K> (NMP) , 1, 3-y^f^-2-^5 
r/'J^y> (DM I) S^Offft:, h-;V7-tf - K ^)Vfj)V 

iDMW^M^MfcLTIi, pedot: PSSM (PEDOT 

/pss = i : 20) : l 2. 52 p s s : i . 4 4 m*%. i p a : 

1 0ii%, NMP : 2 7. 4 811%, DM I : 5 0Ii%OtO^-C| 
£o £ Jb\ &j£^0*5Jgf± 2 - 2 0 P s ItJgjWS L < > #tc 4 — 1 5 c P sS 

[0 0 4 0] 

(2) tfetttELiMlg 

EI 4 (b) H^-tid^, IE?Ly±A/$Bni« 1 1 0 a $ fifcWfe 

ffl^Hfltmil 1 1 1 Wfe^E LS 1 1 0 b 3 «r^jfi1"-6 0 EP*>* #0x. 

1 0 a JLtCP±ai tftfftilS^ftfti L t, 1 1 2tc 

M^tL^r^P^rt^W-fefflE LS 1 1 0 b 3 £M;1-£o 
[0 0 4 1 ] 

tiELililttlJ, IE?Ly±A/$f^/i 1 1 0 a ErJb?-*fc# 

1 1 0a«iL«^liMIMfflv^o iOt^, ASSttj&JSttw^-r&i: 
?Lr£A/$lo£/i 1 1 0 2L<7)$m<r>ffiin.te.*'&*b&tztb\z^ tlE LmftZfiZ<DM K 

«t 0 IE?L&A/ifr3i* 1 1 0 a±(:ML^t^ltl>iht:J: Ofirdo 



tbaE# 2003-3084959 



#11 2002-317566 



16/ 



[0 0 4 2] 

ttL&m&&mmimf&L, w&^mE Linob 3 7&*5&&$*l*o 

[0 0 4 3] 

>; ) 7 ^ a. - v > tr- p aK'j7x-i/ >m&fo. *° >; -7 v >i§ 

] ; >3vfe3t, n - y ^ ^^vfeif , fof^ >-tf >if BT^^fe^T-^ E L 
*t*k H^tiE L*MWri*$*»f t>*i4 e Mx.ti\ ^'JP>, 9, 

10-y'7x-^T>F7-tr>, f h57xiW^xv, N;H-;F, ^ 
-7';>6, F>f^v^;H s T-i^ 0 -77. LTii, 

IE?l& A/$fn£)i L & i> <D i L < , M x. If, is ? n ^ * -> ^ ^ > 

[0 0 4 4] 

(3) IfSAlMIg 

1214 (b) ^i-«td^, f MSE Li 1 1 0 b 3 {:^LTt?ffA 

<^mT^&A£^m£-£&&o-c& -j^A^y 'J y oTfM 
£*t£ 0 fiP*,. WfliiffifttcJ: *K 'Jf7A + y y-;Ht#^v#«^^^L7^ 
Mft^>^^fMiELil 1 0 b 3 ±CP±aiU t <o^K^m^mRzrm 
HLt, «T&A* 1 5 0 ttl&m-fho 
[0 0 4 5] 
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ffetlELi 1 1 0 b 3 ^LT^ftt^^L, tMiELl 110b 

3 «t-r £ iw^isti, t tz „ * a * y >j y - )H%fomm& Kmm 

T-T V 7°n tf ;u r ;v - $ fiZ> 0 
[0 0 4 6] 

<w±m;X)i>Z, ^y?Ui l 2 <7)p|p||5i*it:iitt^,f M«E LI l l Ob 
fet«E L« 1 1 0 b 3 ±K/A"rt s oT^>?SB 1 1 2 OBBn«BrtKBEtt$*L* 
[0 0 4 7] 

>wcjga?u z.ti&ffi.myM y? t Lxfofcukm-tzo-e^ t mie li i 1 

0b3^»«:PP$(lt4ii^T^ fMiELIl 1 0b3^ffii:Wtt$f 

o 

#fe*r«E L1110b 3 O^ICM^tL^l^Ai 1 5 OOifeJI 

ifc, M^ffi#fttm?*S:fflv^i fcKJ: *K (R) , Mfe (G) , #fe ( 
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B) <D3mm<7)mmE HI 10b<OH, frfe^liE L/l 1 1 0 b 3 KftL 

x(dj+, mmi 2 t^mizm^iixm 1 5 o^ticMt^ct^ti^o s 

[0 0 4 8] 

iit, ffcfla&tbffifc Ltii, mmffijfli:^ Spratt^, W5t««3g&5S; 

. mtm^mtt, &wR6\tt& z&mfbti&o ita«Mii, sm^ar 

^SrJPx., /XjH:M<0^-^*^^U - WI^jf§^m3l^£2JP;LT^ 
^*m£3l§ffi1-ko•■c&&o ifc, doffed **KJ:&fc#ottte^fc&jflJ 

[0 0 4 9] 

( 4 ) #feSCTj|tfe^r«E L1MIS 
M^T, EI4 (c) fc^-fj:-? iE7Lv±A/li«^S 1 1 0 a $*L7t# 
-fe (R) (G) fflOM3l«« 1 1 1 0±£, 5^fe*«E LlllObi 

SMfiELfl 1 0b 2 Zo ZVfc&RVm&G&E 

Lmfmnma. mmLfz^mmELmmmxmtmm<D^mxnt>ti^ 0 bp 
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[0 0 5 0] 

(5) PtffiMcIfl 

in 4 (a) k^-*-*? ®nm« (M) 1 1 1 fcttfcfc-tatiRimffi 
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